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Non-Technical Summary
Form follows function is a principle usually associated with modern architecture and industrial design. According to that principle, the shape of a building or an object should be primarily based on its intended function or purpose. This article analyzes the extent to which the form of multinational groups follows the function of minimizing tax payments.
The paper provides evidence on the group structures of multinationals and analyzes to what extent these structures are tax-efficient. Therefore, the kind of architecture traced in this paper refers to the structuring of multinational groups. While the corporate income tax can hardly be avoided if a subsidiary is active in a country, withholding taxes depend on the structure in which the subsidiary is embedded. By vertically inserting holding companies or adjusting the superior/subordinate relationship of subsidiaries, multinationals can often influence their total tax burden, especially regarding the repatriation of profits by means of dividends. The paper traces group structures on a micro level across 58 countries in the years 1996 to 2008.
The results show that a higher withholding tax between two members of a group located in different countries increases the probability of indirect participation. Put differently, holdings are generally established at positions of the group structure where they can at least potentially cause savings in withholding taxes. Operative subsidiaries tend to be held via subsidiaries located in countries with low withholding taxes towards the country of the superior foreign-based company unit. However, in about half of the observations, the existence of an intermediate subsidiary does not lower the overall tax burden, and in 5% of the cases the tax burden on repatriated profits with such a holding company is even higher than without it. Although group structures generally seem to be tax driven, there are non-tax influencing factors which sometimes prevail. Apart from drivers of the vertical company structure, the paper shows a horizontal driver: once a form of group taxation is available, groups seem to spread their national investments across more subsidiaries.
Taxes do matter for the group structure, but given other influencing factors and especially given the need for hierarchical clarity, their influence has limits. Form follows function holds, but this paper reveals that the function goes beyond saving withholding taxes or netting profits and losses.
Multinationals aim at saving taxes by holding structures, but in the setup of their business structure, they remain -maybe irrationally -sovereign. In architecture and multinational groups alike, the credo seems to be that as you are, so are your buildings and as are your buildings, so are you. 
Das Wichtigste in Kürze

Steuern sind für die Konzernstruktur bedeutsam. Angesichts weiterer Einflussfaktoren und der
Notwendigkeit hierarchischer Klarheit hat der Steuereinfluss jedoch Grenzen. Die Form folgt tatsächlich der Funktion, aber es zeigt sich, dass dabei nicht nur auf das Sparen von Quellensteuern und die Verrechnung von Gewinne und Verlusten geachtet wird. Multinationale Unternehmen wollen zwar grundsätzlich Steuern sparen, in der Schaffung ihrer Holdingstrukturen bleiben sie jedoch -vielleicht irrationalerweise -souverän. Sowohl in der Architektur als auch bei multinationalen Konzern scheint das Credo zu gelten, dass die Konstruktionen die man errichtet so sind wie man selbst und man selbst so ist wie diese Konstruktionen.
Introduction
Form follows function is a principle usually associated with modern architecture and industrial design.
1 According to that principle, the shape of a building or an object should be primarily based on its intended function or purpose.
In this article, I analyze the extent to which the form of multinational groups follows the function of minimizing tax payments.
By cutting the tax wedge, the legal minimization of avoidable tax payments, ceteris paribus, leads to higher after tax net profits, which can be considered the basic goal of a corporation.
By introducing holdings or adjusting the superior/subordinate relationship of subsidiaries in different countries, multinationals can shape their tax duties. Therefore, the kind of architecture I have in mind refers to the structuring of multinational groups.
The setup of a multinational group structure is determined by many influencing factors.
Organizational considerations and aspects in order to avoid principal agent conflicts can play a role and might demand a structure differing from the tax optimal one. I provide empirical evidence on multinational structures and I analyze to what extent they are tax optimal. This allows me to draw conclusions on the role and weight of tax aspects for multinationals. In the theoretical literature, the assessment of the tax impact on corporate decisions varies from negligible to paramount. On the one hand, practitioners say that the tax department only serves as an enabler of the ongoing business and that managers on all levels have EBIT incentives. On the other hand, in public perception, multinationals are often thought of as avoiding taxes by utilizing tax havens and clever structures.
My identification of group structures adds some levels of detail to previous prominent studies dealing with the topic such as Desai, Foley and Hines (2002) and Mintz and Weichenrieder (2010) . These and others are summarized in a short literature review in this section. In Section 2, I provide an insight into those descriptive variables derived from the MiDi database which are of general interest and into those which I think are new to the literature. My new aspect particularly refers to the exact identification of the length and elements of holding chains.
Following, in Sections 3 and 4, I develop and test hypotheses dealing with tax effects on the group structure and present several sensitivity tests and variations. Finally, Section 5 concludes with a summary of the results.
Literature Review
There is some existing literature analyzing holding chains from a tax perspective. Mintz and Weichenrieder (2010) provide a comprehensive overview of multinational holding structures.
Their work provides a fine insight into repatriation strategies and shows detailed descriptive empirical evidence based on the MiDi database. Desai, Foley and Hines (2002) analyze the role of chains of ownership for U.S. based firms operating abroad. They gather empirical evidence from the annual survey of U.S. Direct
Investment Abroad by the Bureau of Economic Analysis and conclude that indirect participation of foreign operations has become more and more popular. Even in their data from 1997, already 30% of aggregate foreign assets were held indirectly via some kind of holding company. In addition, according to the evidence found by Desai, Foley and Hines (2002) , the concentration of ownership chains is particularly high in Europe. Mintz (2004) pays particular attention to the holdings' function as financing hubs.
Multinationals are supposed to use these conduit entities for means of indirect debt financing instead of directly providing the loans to operative subsidiaries. So-called conduit countries,
as Mintz (2004) puts it, can be identified by their large amounts of both capital inflows and capital outflows. The paper provides a concise model and some descriptive indications, but abstains from empirical evidence on a micro level. Hines and Rice (1994) provide an insight into the role of tax havens serving as holding countries for U.S. multinationals. According to them, these locations played a paramount role in the late 1980s, accounting for more than a quarter of U.S. foreign investment and nearly a third of U.S. profits. Desai, Foley and Hines (2006a) present more current evidence on the aspect of tax havens. They show empirical evidence that international firms with leeway regarding their transfer prices are most likely to use tax havens. Tax haven countries seem to fulfill two tasks: allocating taxable income away from the high-tax jurisdiction and facilitating deferral of foreign income in the credit country. 2 Dharmapala and Hines (2009) identify the factors determining whether a country becomes a tax haven or not. Apart from low tax rates as an obvious attractor, they make out the quality of governments as particularly attractive to multinationals.
I would like to mention that there are extensive studies on the impact of taxes on the size of foreign direct investments. The meta studies of De Mooij and Ederveen (2003) as well as of are always located in Germany, I can also observe investments in directly held subsidiaries and in indirectly held subsidiaries if they are held by 100 percent.
For this study, I only take into consideration 100 percent participations concerning both directly and indirectly held subsidiaries. In the first part of the paper I disregard country holdings, since they add no additional information to the international setup of the group.
Only when dealing with the presence of a group taxation rule are country holdings taken into account, as they can be used to net the profits and losses of the national subsidiaries.
From the data in the MiDi dataset, I have managed to reconstruct and identify the exact group concerning 100 percent participations. The dataset only uses two unique identifiers for its directly and indirectly held outbound subsidiaries. 10 These numbers, titled "nu2" and "nu3", have attached country information and are organized as follows:
Border I Border II
The crucial aspect for my identification is that each "nu3" is a "nu2" in another line of the dataset. With this information, I managed to reconstruct the entire group structure concerning 100 percent participations. For each observed subsidiary, I could spot its exact location in the overall group structure.
What can we make of this information? Descriptively, I can show the length and width of group structures and trace them over time. Although it is not permissible to infer cause-andeffect relationships from these descriptive statistics, their observation over time is interesting.
There are some drivers suggesting more complex and sophisticated holding structures over time and some working against the very same development. The internationalization of business and the increased size of multinational groups are supposed to cause more complex holding structures. By contrast, generally sinking or even vanishing withholding taxes imply leaner structuring, as tax-motivated holding structures from the past might become obsolete.
10 See Lipponer (2008) for further details on the MiDi dataset.
Resident investor
Non-resident direct investment enterprise
Non-resident second-tier num nu2 nu3 nu2
For my empirical estimations I use the withholding tax rates on dividends. A multinational firm has different means to repatriate profits, 11 either by paying interest on previously provided intercompany loans, by paying royalties or by distributing intercompany dividends.
The latter can be considered the most important one in terms of volume and also in the potential sensitivity to tax treaty regulations. 12 That is why I focus on repatriation via dividends in this paper. In addition to the simple withholding tax rate, I also regard the method of how the interest or dividend is treated in the receiving country, i. 
Descriptive Statistics
I first present an overview of the length of holding chains and the width of group structures over time. General drivers of the supposed development have been put forward above.
Concerning the length of holding chains, I identify seven vertical levels at maximum. A chain so long, however, rarely appears in the dataset. About 70% of all subsidiaries are directly held by the mother, some 24% are held via one intermediary subsidiary, and the remaining 6% are held via two or more subsidiaries.
Across all considered years, the average group observable in the dataset consists of about 4 subsidiaries. Between 1996 and 2008, the average number of subsidiaries per group increased from 3.55 to 4.50. Table 1 below provides further descriptive insight into group structures.
11 Altshuler and Grubert (2003) provide an overview of the repatriation strategies available to multinationals. The general distinction of how profits may be repatriated and the conclusion that there is a trade-off for the subsidiary between reinvesting or transferring excess funds to the parent company are in line with the rationale put forward by Altshuler and Grubert (2003) . 12 Tax treaties also limit the tax withhold if intercompany interest or royalties are paid. Tax savings are, however, very unlikely because these types of income tax treaties or national tax legislation usually consider a credit system, whereas the foreign tax credits only include withholding taxes since interest and royalty expenses are deductible. 13 See Tables 14 and 15 in the Appendix for an excerpt of the matrix. The full dataset is available upon request. 20 countries where most of the observed subsidiaries of the sample are located. The column Domestic depicts the observations where the observed subsidiary is held by a country holding. The three columns to the right show the three countries where most of the holdings of the respective country's subsidiaries are located. The number in brackets shows the respective number of total holding observations. For example, I count 4.865 subsidiary observations in the USA between 1996 and 2008; 4.514 of which are held by country holdings. Most of German multinationals' US subsidiaries, which are not nationally held, are held by holdings in Switzerland with 95 holding observations in total. The second most popular holding country for US subsidiaries is the Netherlands, followed by the UK.
The table above displays which countries serve as a host for many holdings. It shows how many holdings are located in the respective country. This overview of holding countries above is very general. In the development of my hypotheses, I will outline in detail that the justification to install a holding company depends on the location of the operating subsidiary. This can be explained by different withholding taxes depending on which country dividends are paid to. Besides withholding taxes, other aspects, such as the geographical distance, the investment risk or the respective currency, might also influence a country's attractiveness as a holding location and are maybe even more obvious. The size effect of the individual influencing factors will be worked out later. In this descriptive section I already provide an insight into good holding locations given the location of the operating company. In other words, Table 1 above shows the preferred holding countries depending on the respective subsidiary's location -regardless of why they are the preferred countries. Table 2 below provides explanations and descriptive statistics of all the relevant variables used in this study. 
Development of Hypotheses
I observe and analyze the group structures of multinationals. As pointed out in the section above, I have been able to fully identify those group structures. This information is required in order to calculate the total tax burden imposed on a dividend repatriated from a subsidiary on the lower levels of the group structure to the headquarters. For basic hypotheses, however, the information has to be brought to a feasible form. Whether or not the existence of a holding is beneficial from a tax point of view can already be determined by looking at parts of the total structure. Regardless of its complexity, the structure can be deconstructed into chains with three elements. I show this in the following example: Table 3 : Identification method by group structure split up "HQ" stands for the group's headquarters. The subsidiaries denoted by an "H" are some of the possible holdings in this exemplary group structure. In the estimations and descriptives further below, each subsidiary with at least one company unit above and at least one below it is considered as an intermediary/holding subsidiary.
The example shows a group structure with the headquarters at the top and several subordinated subsidiaries. As I disregard country holdings in this first part of the paper, each subsidiary on a different horizontal level is located in a country different from the country of the subsidiary preceding or following it. Each subsidiary which has at least one unit above and one unit below it in the corporate structure can be regarded as a holding company.
Nevertheless, the example only titles some of the conceivable holdings with an "H" to avoid confusion and shows some of the bundles which need to be analyzed in order to assess the tax value of a holding. The hypothetical situation of a holding company's non-existence needs to HQ H H H be compared to the given situation. In the hypothetical situation, the subsidiary below the holding would distribute its profits directly to the unit above the holding. Neither the actual nor the hypothetical situation is affected by the other levels of the group structure. Therefore, by comparing the total tax burdens on a dividend distributed within the respective grey box in the factual vs. the fictitious case already reveals the tax benefit brought in by the holding.
14 A multinational has two general means of repatriating profits from its foreign subsidiaries:
either by demanding interest for previously granted loans or by calling for dividends. As The total tax burden depends on the corporate tax rates at the level of the subsidiary and at the level of the superior company unit, the withholding tax levied when profits are repatriated via dividends, and the method the country of the superior unit uses to recognize previously taxed profits. The superior unit can either be another subsidiary of the group or it can be the firm's headquarters.
The formulas are analogously applicable to the scenario when two subsidiaries of different host countries are vertically integrated into the group structure. As can be seen in Table 4 , the impact of the withholding taxes depends not only on the size of the withholding tax (WHT)
itself, but also on the corporate income tax rates (t) at the subsidiary and the mother company level, as well as on the method dividends are recognized through in the country of the 14 For example, if the top unit is located in Germany and the lower unit is located in Japan, the introduction of a Dutch holding between these two units reduces the withholding tax due from 10% to 5% altogether. This is due to the fact that Japan levies a 10% withholding tax on dividends distributed to Germany, but only 5% on those dividends distributed to the Netherlands. The Netherlands do not claim a withholding tax on dividends distributed to Germany.
headquarters. I show the tax burden on an investment of a foreign subsidiary and the additional tax burden on repatriated dividends in the country of the headquarters. The formula on the level of the subsidiary shows that first the corporate income tax is applied and then the withholding tax is levied on the remaining net amount which shall be distributed as dividends.
The formulas on the level of the headquarters show the five conceivable ways repatriated dividends might be handled. The possibilities range from the most generous treatment of apossibly partly -exemption to the least advantageous double taxation. The direct and indirect credit systems differ insofar as the direct credit system only credits the withholding tax and deducts the corporate income tax paid on the subsidiary level, whereas the indirect credit system credits both of these previously paid taxes to the tax burden at the headquarter level.
In the deduction case, both the withholding tax and the corporate income tax are deducted from the second level tax base. 15 Please refer to the Appendix for a more detailed description of methods to avoid double taxation and repatriation taxes.
Both the example on the corporate structure and the formulas for the tax burden show that the tax savings potential of a holding company stems mainly from its ability to reduce the applicable withholding taxes on distributed profits. The maximum savings potential of a holding structure is determined by the withholding tax which would be applicable if the holding was non-existent. Put differently, if there is only a low or even no withholding tax on distributions between two units in two different countries, there is only little or even no potential tax benefit of interposing a holding between these two units. Based on these considerations, I set up the following hypothesis:
H1: A low withholding tax on dividends between the country of a subsidiary and the country of its superior foreign unit in the group structure reduces the probability that this subsidiary is held indirectly.
In the first hypothesis, I focus on the general tax savings potential which can be realized by the establishment of a holding. Once I assume that the withholding tax levied on distributed dividends between two units is different from zero, the actual savings brought about by a holding is strongly influenced by the withholding tax rate applicable on dividends distributed from the holding country to the superior unit. If this rate is high, any savings made on the first level are in vain. Therefore, especially those countries which have established treaties The five hypotheses above deal with vertical group structuring. In addition, there are conceivable tax influences on the horizontal structuring of investments as well. Both country holdings and national sister subsidiaries are to be included when focusing on the horizontal group structure. If a country provides tax loss consolidation rules, a group could structure its investments by means of different separate legal entities. A multinational firm can split up its investments according to risks or business segments and, in doing so, benefit from limited liability. A well-structured group of several subsidiaries in a country is likely to be appreciated by providers of capital. Becker and Fuest (2007) analytically show that symmetric taxation alone might ensure only partial neutrality because aspects of limited liability have to be taken into account. In a group relief system, for example, losses can be offset for tax purposes while there is no need to effectively compensate the loss suffered by an affiliated company. Thus, the advantage of a possible tax loss offset comes free of any clearing requirements. In countries without a group taxation regime, however, the only way to ensure loss offsetting between different parts of the firm is by incorporating all business activities into one legal entity. Therefore, I set up the following hypothesis regarding the impact of a group taxation regime on the structuring of investments:
H6: The number of subsidiaries per country established by a parent company is higher in those countries providing consolidation of taxable profits and losses of affiliated firms, i.e. those countries providing a group taxation regime.
(2)
Estimation Approach and Regression Results
Withholding Taxes and Vertical Integration
Tracing H1 and H2, I analyze the probability that a subsidiary is indirectly held by a superior company unit. The superior company unit can be another subsidiary or the headquarters.
Formally, the decision of the superior unit j to indirectly hold a subsidiary i located in country c in year t is modeled as a discrete choice decision problem and is captured in an econometric model using a standard latent variable framework. To keep it simple, when tracing H1 to H3, I focus on the three-unit holding chains with the German headquarters at the top and thus reduce the complexity by concentrating on the withholding tax to Germany. The observable decision to use either a holding , or to directly hold the subsidiary is related to the latent predisposition to use the holding, * , according to 1 * 0 where 1 . is the indicator function. The parent's predisposition towards using more than one subsidiary per host country is a function of the existence of the withholding tax between country c 1 and c 2 and a vector X of firm-and host country-specific characteristics, a common period-specific effect , an unobservable parent-specific effect , and a residual , , . Choosing a linear specification for the latent variable provides us with * , ,
where and are the (vectors of) coefficients to be estimated. I apply a fixed-effects logit model (Chamberlain, 1980) for this estimation. 16 The fixed-effects model assumes that the error , , is distributed symmetrically around zero, with accumulative distribution function G. The binary response model thus takes the form
When dealing with H4, the effective additional or reduced tax burden replaces the nominal withholding tax rate in equation (2). The effective burden is calculated as outlined in Table 4 .
Concerning H5, further variables are included in such as the investment risk in a country, the existence of special holding regime rules or the distance between the lower and the superior unit. 16 A concise introduction to the logit model is provided by Winkelmann (2009) .
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. ( The dependent variable is whether the foreign subsidiary is held directly (1) or indirectly (0) by its German mother. The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. Estimations in columns (9) - (16) include group-fixed effects. *, **, and *** show significance at the level of 10%, 5%, and 1 %.
Confirming Hypothesis H1, the results in columns (2) to (8) of Table 5 show that a higher withholding tax of a subsidiary belonging to a group headquartered in Germany reduces the probability of direct participation. Put differently, holdings are generally established at positions of the group structure where they can at least potentially cause savings in withholding taxes. As stated above, this refers to the repatriation via dividends, which can be considered the most important as well as the most treaty-sensitive channel. The size effect of -.266 in column (8) of Table 5 means that a ten percent increase in the withholding tax towards Germany reduces the probability of direct participation by 2.66 percent. The results in columns (2) to (7) show that the effect is not driven by a particular combination of the controls, but persists even if one or more of them are left out. As can be seen from the lower part of Table 5 , however, the result that high withholding taxes to Germany increase the likelihood of a subsidiary to be held indirectly loses its significance once group-fixed effects are controlled for. In columns (10) to (14) and in column (16), which includes all the relevant control variables, despite a lack of significance, at least the expected negative sign persists.
The change in results when including group-fixed effects compared to the upper part of Table   5 indicates that there are groups with and other without the motivation to indirectly hold subsidiaries, and that this basic distinction does not leave enough room for the individual withholding tax and its change over time to play a significant role.
The coefficients observable at the control variables are as expected. An existent group tax regime reduces the motivation to indirectly hold a subsidiary because some netting of profits and losses and profit reallocation can already be carried out on the national level. The negative effect of the GDP per capita indicates that well-established markets tend to be directly linked to the headquarters. This might rather be based on controlling considerations than on taxes. Regardless of the tax effect, those important subsidiaries producing in important established markets might want to maintain a direct link to the group's headquarters. While inflation is insignificant, the negative and significant coefficient of OECD country risk indicates that high risk countries tend to be directly tied to the headquarters rather than implementing them further down in a sophisticated group structure.
Based on the need of close monitoring of such subsidiaries, this is highly plausible.
Hypothesis H2 takes the mirror view: the withholding taxes levied from the holding location when distributing profits to the superior company should be comparably low. The dependent variable in Table 6 is the withholding tax to Germany. The crucial independent variable
Superior takes the value of one if a subsidiary has other subsidiaries below it in the group structure, and takes the value of zero if it does not. The negative coefficient of Superior in all columns (1) to (16) of Table 6 suggests that subsidiaries in locations levying high withholding taxes on dividend repatriation to Germany do not necessarily serve as conduit entities. Thus, as stated in Hypothesis H2, operative subsidiaries are held via subsidiaries located in countries with low withholding taxes towards the country of the superior foreign-based company unit. Hypothesis H2 is confirmed both in the estimations without group-fixed effects, shown in columns (1) to (8) and in those with group-fixed effects shown in columns (9) to (16). The dependent variable is the withholding tax to Germany. The crucial binary independent variable Superior indicates whether the withholding tax is applied to a subsidiary which has at least one subordinated subsidiary (1) or not (0). The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. Estimations in column (2) include group-fixed effects. *, **, and *** show significance at the level of 10%, 5%, and 1 %.
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OLS without group-fixed effects
Just like the previous table, Table 7 uses the withholding tax to Germany as the dependent variable. The crucial independent variable Holding, however, is not based on the group structure like Superior in Table 6 , but on the NACE code. Thus, Holding takes the value of one if a subsidiary exclusively carries out holding activities based on its industry code. The binary variable is zero if its NACE code does not label it as a holding but as some other function, such as a productive chemical plant. In this second case, the subsidiary might very well also carry out some holding functions, but it does not exclusively concentrate on them. The dependent variable is the withholding tax to Germany. The crucial independent variable Holding distinguishes between whether the foreign subsidiary is a pure holding company (1) or has other purposes as well (0). The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. Estimations in columns (5) to (8) include group-fixed effects. *, **, and *** show significance at the level of 10%, 5%, and 1 %.
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OLS without group-fixed effects
The positive and significant coefficients of Holding in columns (1) to (8) of Table 7 indicate that the withholding taxes for repatriating dividends to Germany are even higher if this is carried out by pure holding companies. This opposes Hypothesis H3. Based on Hypothesis H3, a negative and significant coefficient of Holding was expected, since it would convey that once a company is classified as a holding firm -by contrast to some other industry type -the withholding tax to Germany is lower in relation to non-holding subsidiaries. Once groupfixed effects are included in columns (9) to (16) of Table 7 , the Holding coefficient turns insignificant. Given the parent/subsidiary directive within the EU and the many tax treaties applying zero-withholding tax rates for qualified dividends, the low average size effects are not surprising.
Based on the results from both the upper and the lower section of Table 7 , Hypothesis H3 cannot be confirmed. There is no evidence pointing to the fact that it is especially pure holding companies which are used for group structuring. Based on Columns (1) to (8) of Table 7 , it seems to be the operative subsidiaries which have lower withholding taxes to Germany than the pure holding companies. This carefully indicates that groups rather use their active operative subsidiaries for profit redistribution. Such a setup is plausible also from a tax law perspective. The German CFC-rules, grossing up passive income to the higher German tax level, might be one reason for this phenomenon. Active income is generally not grossed up.
Hypothesis H4 combines the elements of the first two hypotheses. The application of a holding should, when also taking into account the tax treatment method at the superior level, effectively lead to overall tax savings. exemption, credit, deduction or double taxation, is considered as well.
While Table 8 provides a detailed insight into the size effect of tax savings by intermediate holdings, the regressions of Tables 9 and 10 further below build on these new findings. They trace which kinds of firms actually use tax-efficient constructions. In order to be able to set up such regressions, one first has to know where tax savings prevail. This is shown in Table 8 .
All in all, the results in Table 8 show that while many groups do have tax benefits from their intermediate subsidiaries, conversely some others even apply tax-harmful structures. The split up into sub samples reveals that the size and multitude of tax savings is higher in the structure directly below the German headquarters than further down in the group structure. As can be seen from column (1), the tax burden in the actual case is only 1.9% at the mean. This is the result of the dividend exemption in Germany and the parent-subsidiary directive within the EU, which sets withholding taxes stemming from qualified participations to zero. This table shows descriptive variables. Thus, there is no dependent variable. The samples reported in columns (2) and (3) are subsamples of the full set in column (1). Column (2) regards the triples of the German mother and two subordinated subsidiaries, while column (3) regards three subsidiaries. All of the subsidiaries are vertically embedded in the group structure. The tax burden includes all withholding taxes and corporate taxes, except for the corporate tax on the lowest considered level. In the HYPOTHETICAL case, the intermediate subsidiary is considered non-existent. The holding's influence is the actual tax burden minus the hypothetical tax burden.
In the hypothetical case that the intermediate subsidiary was non-existent, with a value of 3.7%, the average tax burden on repatriated profits would be almost twice as high as the actual case's 1.9%. Thus, at the mean, the intermediate subsidiaries reduce the tax burden. A look at the percentiles reveals that in about 50% of the cases, the existent group structure is beneficial, in about 45% of the cases it does not change the tax burden, and in about 5% the tax burden would be lower if the intermediate subsidiary was non-existent. This last 5% is surprising in light of a comprehensive analytical literature on tax-induced holding structures.
Obviously, although group structures generally seem to be tax driven, there are non-tax influencing factors which sometimes prevail. The binary dependent variable is one if the repatriation of profits in the form of dividends from a subsidiary to a company unit two levels above is from a tax point of view cheaper via the existing holding company than without it. Put differently, if the holding brings a tax saving, the dependent variable is one, otherwise it is zero. The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. Estimations in column (7) to (12) include groupfixed effects. *, **, and *** show significance at the level of 10%, 5%, and 1 %.
The regressions of Tables 9 and 10 build on the information shown in Table 8 . The binary dependent variable is one if the intermediate subsidiary brings a tax saving, otherwise it is zero. The independent variables aim at revealing which kinds of firms or groups apply such tax-efficient structures. As in the previous tables, the upper part of Tables 9 and 10 show results from regressions without group-fixed effects, whereas in the lower part, group-fixed effects are included. While Table 9 is based on ordinary least squares estimations, Table 10 shows the results of logit estimations. . The binary dependent variable is one if the repatriation of profits in the form of dividends from a subsidiary to a company unit two levels above is from a tax point of view favorable, i.e. cheaper, via the existing holding company than without it. Put differently, if the holding brings a tax saving, the dependent variable is one, otherwise it is zero. The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. Estimations in column (7) to (12) consider the panel dimension. *, **, and *** show significance at the level of 10%, 5%, and 1 %.
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Panel logit estimation ln(Fixed Assets
First of all, given that ln(Fixed Assets) shows positive and significant coefficients in all estimations of Table 9 and Table 10 , it is rather big subsidiaries which use holdings above them to redirect profits to upper levels in the group structure such as to the group's headquarters. This is not surprising, because the bigger subsidiaries can be expected to yield higher profits than smaller entities, and therefore the benefit of tax efficiently redirecting their dividends is high as well.
The coefficient of Counterdist is positive and significant in all estimations as well.
Counterdist is the distance in kilometers between the respective subsidiary and the company unit two levels above it. Therefore, the positive coefficient indicates that remotely located subsidiaries can and do benefit from inserting conduit entities for redirecting their profits. It is rather these remotely located subsidiaries than those in the close vicinity of the upper firm unit which benefit from being held indirectly.
The negative and significant coefficients of Group Affiliate Number and Group's Fixed Assets seem surprising at first sight because they indicate that efficient tax saving is rather found in smaller groups with little assets. The squared term of both of these variables is, however, positive and significant, which at least indicates that the effect gradually vanishes with growing sizes. Despite appearing counter-intuitive, even the basic effect can be explained:
groups with only a few subsidiaries can focus their tax planning and might not need to consider other non-tax determinants such as a concise internal reporting structure. The variables covering the respective group's assets might interact by including the respective subsidiary's fixed assets as well. It has to be mentioned that, as can be seen from Table 2, in this dataset the average number of affiliates per group is only about four. This results from the MiDi dataset's observation of subgroups rather than the inclusion of undifferentiated conglomerates.
Based on the 5% of all firms in Table 8 , which put up with higher taxes on repatriation by inserting an intermediate subsidiary, I concluded that although group structures generally seem to be tax driven, there are non-tax influencing factors which sometimes prevail. These other influence factors determining preferable holding locations are analyzed when tracing Hypothesis H5. In tracing this hypothesis in Table 11 , the number of holding companies per country serves as the dependent variable and country characteristics are independent variables. In other words, I aim at working out which characteristics make a country a preferable holding location. The regression results of Table 11 suggest that the existence of a holding regime, the existence of a group taxation rule, and a country's GDP per capita positively influence the decision of where to establish a holding company, whereas a high country risk negatively influences such a decision. 
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The dependent variable is the number of holding companies in a country. The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. Estimation in column (2) includes group fixed effects. *, ** and *** show significance at the level of 10%, 5% and 1 %.
Based on the positive and highly significant coefficients of Existence of Holding Regimes, following the results in column (12), the existence of a holding regime in a country increases the number of observed holdings per country and year by 0.317 on average. Table 13 in the Appendix shows which countries have prominent specific holding incentives in which years and how these incentives are specified.
The number of counted holdings is higher in countries where a group taxation rule exists. This can be seen from the positive and weakly significant coefficient of Existence of Group Tax
Regime. Based on the column (12), on average I count .026 more holdings in countries with a group taxation rule compared to countries without it. Thus, the chance to net profits and losses on a national level seems to serve as an argument for establishing a holding in such a country. The effect is, admittedly, rather small in size and only significant at the 10% level.
The GDP per Capita has a positive and significant impact on the number of holdings per country. Additionally, in several regressions shown in Table 11 , the GDP also shows a positive and significant coefficient. Both variables are applied in logs. The positive coefficients indicate that it is rather countries with well-established markets which serve as holding locations.
Not by surprise, the OECD country risk variable, measuring the general investment risk on a country/year basis, shows a strongly significant negative impact on the number of holdings per country. As shown in Table 2 , the country risk can take values from 0 (low risk) to 7 (high risk). Based on the results in column (12), an increase in the country credit risk by 1 unit lowers the number of observable holdings in this country and year by about .166 on average.
Group Taxation Regimes and Horizontal Structure
Aiming at answering Hypothesis H6, I provide an analysis dealing with the impact of group taxation regimes on the structure of national subgroups of multinational firms. A national subgroup includes all incorporated and wholly-owned subsidiaries located in a certain host 
activities in a country through more than one subsidiary. If all activities carried out by a group in that respective host country are pooled within one subsidiary, the variable is zero.
17
Formally, the decision of parent company j to structure its activities in a host country h in year t across more than one subsidiary is modeled as a discrete choice decision problem and is captured in an econometric model using a standard latent variable framework. Secondly, the number of subsidiaries held by a German parent company in one country is supposed to be affected by the existence of a group taxation regime. I estimate a Poisson model to trace this hypothesis. I model the number of subsidiaries n held by a German parent company j in a foreign country h. I am interested in the expected value of n jh conditional on some control variables X jh , where X jh contains, for instance, the country-specific variable indicating if a group taxation regime is applied. One way to express this is to use the exponential function as a functional form. In order to determine the probability of n jh given X jh , I further assume a Poisson distribution orienting by the following probability function:
17 Note that I only consider host countries where the respective parent company controls at least one subsidiary. In order to obtain the Poisson regression model, I use the functional form denoted above for the intensity parameter to construct the loglikelihood function. Subsequently, I can estimate the vector using maximum likelihood methods.
In both the panel logit estimation and the panel Poisson estimation, robustness of the standard errors is achieved by bootstrapping standard errors as suggested by Cameron and Trivedi (2009) .
18 I use a control variable which covers the number of industries the parent company operates in. It can be expected that a group which shows business activities in different industries will automatically split up its investments into more subsidiaries.
Regression Results Horizontal Integration
Concerning Hypothesis H6, all columns of Tables 12a to 12c show that the existence of a group taxation regime positively influences the number of subsidiaries observed per country, year, and group. While Table 12a shows the results for the OLS regression, Tables 12b and   12c report the regression results of the panel fixed-effects logit model and the fixed-effects
Poisson model. The dependent variable in Tables 12a and 12b distinguishes whether the group is split up into two or more subsidiaries in a country (1) or not (0). In Table 12c , the dependent variable is the number of subsidiaries per country, group, and year. Based on the results of column (12) in Table 12c , the existence of a group taxation regime increases the number of observed subsidiaries by .089. The probability of a split up into at least two subsidiaries per country and year increases by 16.1% if a group taxation regime is in place, as can be seen from column (12) in Table 12b .
The control variables show the expected signs. The tax rate in the host country has a negative impact on the number of observed subsidiaries per group. A group having a higher variability of different industries establishes more subsidiaries per country. Based on column (12) in Table 12c , if a group operates in one more industry, this increases its number of subsidiaries per country by .086. The market size, approximated by the GDP of the host country, has a strong and positive effect on the number of subsidiaries founded there. GDP per capita, which serves as an indicator for both labor cost and the purchasing power in the host country, also shows a positive sign. The country risk control variable shows the expected negative sign and is significant. Since a higher value of this variable represents a higher country risk, the negative sign indicates that the foundation of several instead of just one subsidiary is less likely in riskier countries. This finding suggests that a centralized structure might be assumed to be superior for avoiding fraud and for monitoring business in riskier countries.
18 Following the analysis of Andrews and Buchinsky (2002) , I apply 100 repetitions. 
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OLS with group fixed effects
The dependent variable is the number of subsidiaries per group and country. The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. All of the estimations include group fixed effects. *, ** and *** show significance at the level of 10%, 5% and 1 %. 
. (2) . (3) . (4) . (5) . (6) . (7) . (8) . (9) . (10) . (11) . (12 The dependent variable is if a group has only one subsidiary per country (0) or at least two (1). The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. *, ** and *** show significance at the level of 10%, 5% and 1 %. 
XTLOGIT estimation
. (2) .
. (6) . (7) . (8) . (9) . (10) . (11) . (12) Group Tax Regime .284*** .284*** .091*** .090*** .089*** .090*** .164*** .098*** .090*** .093*** .089*** 
XTPOISSON estimation
The dependent variable is if a group has only one subsidiary per country (0) or at least two (1). The standard errors shown in parentheses are robust and clustered on the country/year level. Year dummies for 1996-2008 are included but not reported. *, ** and *** show significance at the level of 10%, 5% and 1 %.
Concluding Remarks
I have provided evidence on the group structures of multinationals and I have analyzed to what extent these structures are tax-efficient. Based on the full identification of group structures, I have identified that while most indirectly held companies are held by only one holding level, several group structures are more sophisticated comprising up to seven layers.
The presentation of holding countries in dependence of the subsidiaries' locations shows which countries serve as popular hosts.
My regression results carefully indicate that the establishment of holding structures is generally carried out in line with tax saving strategies. If the withholding tax on dividends between the country of a subsidiary and the country of its superior foreign unit is low, this subsidiary tends to be held directly instead of via a holding. Put differently, holdings are generally established at positions of the group structure where they can at least potentially cause savings in withholding taxes. Furthermore, operative subsidiaries tend to be held via subsidiaries located in countries with low withholding taxes towards the country of the superior foreign-based company unit. It is active operative subsidiaries also carrying out holding functions rather than pure holding subsidiaries which are applied for tax structuring.
Despite this general evidence on tax-efficient group structuring, the actual tax savings by multinational holding structures appear rather small. On average they only lead to a total tax burden reduction of about 2 percentage points as compared to the burden if the holding was non-existent. This result is surprising in light of a comprehensive analytical literature on taxinduced holding structures. Therefore, I identified additional determinants of a preferable holding location given the location of a subsidiary, such as the existence of a specific holding regime. Concerning the tax impact on the horizontal group structure, I provide evidence that the existence of a group taxation regime leads to a wider spread of investments.
Taxes do matter for the company structure, but given other influencing factors and especially given the need for hierarchical clarity, the influence of taxes has limits. "Form follows function" holds, but my paper made it clear that the function goes beyond saving withholding taxes or netting profits and losses. Multinationals aim at saving taxes by holding structures, but in the setup of their business structure, they remain -maybe irrationally -sovereign. In weighing tax benefits and a clear and manageable group structure, the directors of multinationals might reconsider the credo of Sullivan (1906) : "As you are, so are your buildings and as are your buildings, so are you."
Methods to Avoid Double Taxation and Repatriation Taxes
If the exemption method is applied, repatriated intercompany dividends are tax-exempt at the level of the firm receiving the dividends. However, in a few countries like France, Germany or Belgium, a share is still subject to tax, whereas in most countries applying the exemption method, 0. Then, the tax imposed on one euro of intercompany dividends amounts to:
Where is the corporate tax rate of the residence country and is the withholding tax rate imposed on intercompany dividends by the source country.
In the case of a credit system, intercompany dividends are subject to tax but taxes paid abroad reduce the tax liability. If a direct credit is applied, the foreign tax credit includes the withholding taxes imposed on intercompany dividends. Then, the additional tax imposed on one dollar of intercompany dividend amounts to:
(2) min ;
An indirect credit also includes foreign corporate taxes paid by the subsidiary. The additional tax imposed on intercompany dividends is computed in accordance with the following expression:
Expressions (2) and (3) show that the repatriation tax is determined by the tax rate of the residence country. It can be deducted from the formulas that there is a conceivable situation where a decrease in the withholding tax is just subsidized by a proportional increase in . This is the case if the tax rate of the residence country exceeds the tax credit. Then, a reduction of withholding tax, e.g. caused by a new tax treaty, has no material effect. Pooling of the profits of companies is available through establishing companies as consolidated enterprises, i.e. through financial, economic or operational control. From 2005 on, this is also possible in cross-border cases.
Bermuda All
Examples of exempted companies include investment holding companies, insurance companies, and foreign sales corporations. Applications that taxes introduced in Bermuda do not apply to such companies are possible until 28 March 2016 and are usually granted.
Bulgaria All
Although repealed in 1993, the following incentives were still available to companies who had been granted them before the abolishment. Subsidiaries of foreign companies as well as companies with more than 49% foreign participation and capital investment of more than 100.000 USD are exempt from corporate income tax if investing in high technology or the agriculture and food industry.
1996-2001
A company with foreign participation of at least 50% which was acquired before 2000 and shows invested capital of at least 5.000.000 USD can enjoy a tax holiday of 5 years given it invests 50% of what would have been taxes in fixed assets. This is granted till end of 2001.
Chile
2004-2008
Under the Chilean Holding Company (CHC) regime, a participation exemption is granted with respect to income earned, dividend distributions, and capital gains. In effect, foreign investors using the CHC to channel foreign investments into Chile are not subject to income tax in Chile with respect to investments held by the CHC outside of Chile (that is on income earned on their participations, on distributions of the income, and on capital gains earned on disposals of their investments).
Ireland All
Extensive incentives for international financial services centers are granted. These are, among others, an exemption from local property tax for 10 years, an exemption from capital gains tax as well as generous depreciation allowances.
Liechtenstein All Holding companies are exempt from income tax. They are, however, subject to capital tax, but only at a reduced rate.
Luxembourg All
Holding companies under the law of July 31, 1929 ("1929 holding companies") are not subject to corporate income tax. As the regime violates state aid rules, no new such holdings were granted after January 1, 2007. Those holdings which already had the status before that date, however, benefit from it through 31 December 2010.
Netherlands All Foreign losses can be used in financial holdings. Moreover, a tax free reserve of up to 80% of the financial service income can be accumulated in the financial holding.
Singapore All The "enhanced headquarters incentive package" enables headquarters of all types to be taxed at rates of only 5%, 10% or 15% instead of the regular rates.
Switzerland All
A holding company is regularly almost completely exempt from the cantonal part (but not from the federal part) of the income tax. The normal profit tax only applies to immovable property located in Switzerland.
The source of this information is the IBFD European and Global Tax Handbooks as well as tax guides by BIG4 audit and tax companies. The reference "All" in the column "years" means, that the regime was in place throughout 1996-2008. Cayman I s l a n d s . 1 .35 .35 .35 .05 .35 .35 .05 .35 .35 .35 .15 .35 .35 .35 .35 .35 .35 .35 .35 .35 .35 .05 .35 .35 .35 .35 .05 .35 .05 .35 .15 .05 .1 .05 .35 .35 .35 .35 .35 .35 .05 .05 .05 .35 .35 .35 .35 .05 .35 .35 China CHN . .25 .25 .25 .25 .25 .25 .18 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 F i n l a n d I r e l a n d United Arab E m i r a t e s U A E The figures shown in the table are those of the dividend flowing from a company located in the country of the left column (="Source Country") to the owner company located in the country of the individual columns. For example, a dividend paid from a company in the Cayman Islands to its owner company in the United States is taxed at 0%, whereas a dividend flowing from the United States to the Cayman Islands is subject to 30% withholding tax in the United States. The abbreviations used in the table are the following: EX = exemption, .95 = exemption by 95%, IC = indirect credit, DC = direct credit, DE = deduction, DO = double taxation. The methods refer to a dividend flowing from a company located in the country of the column to the left (="Source Country") to its owner company located in the country of the individual columns of the table. For example, France exempts a dividend from a Japanese company by 95% whereas Japan uses the indirect credit method for dividends flowing in from French companies.
